Introduction
This report provides the digital representation of the Idaho state geologic map (Bond and Wood, 1978) . This report contains an explantion of why the data were prepared, a description of the digital data, and information on obtaining the digital files. This report is one in a series of digital maps, data files, and reports generated by the U.S. Geological Survey to provide geologic process and mineral resource information to the Interior Columbia Basin Ecosystem Management Project (ICBEMP). The various digital maps and data files are being used in a geographic information system (GIS)-based ecosystem assessment including an analysis of diverse questions relating to past, present, and future conditions within the general area of the Columbia River Basin east of the Cascade Mountains.
The Interior Columbia Basin Ecosystem Management Project
In July of 1993, President Clinton directed the Forest Service (USFS) to "develop a scientifically sound and ecosystem-based strategy for management of eastside forests." (SIT, 1994) What was first called the Eastside Ecosystem Management Project was chartered in January, 1994, by the Chief of the Forest Service and Director of the Bureau of Land Management (BLM) in response to the President's directive and charged to "develop an ecosystem management framework and assessment for land administered by the Forest Service and the Bureau of Land Management on those lands east of the Cascade crest in Washington and Oregon and within the interior Columbia River Basin." (SIT, 1994) The driving force behind the project was the need to develop a strategy for dealing with anadromous fish habitat and watershed conservation and to develop overall land management policy in eastern Oregon and Washington. When it subsequently became clear that similar strategies were needed for anadromous fish in the remainder of the Columbia River Basin (particularly in Idaho and Montana), the project was extended to include all of the Columbia River drainage basin in the United States, east of the Cascade Mountain divide plus the remainder of southeastern Oregon, which is not within the drainage basin ( fig. 1 ). At that time, the project was renamed the Interior Columbia Basin Ecosystem Management Project (ICBEMP).
The ICBEMP is producing scientific assessments of current and historic landscape conditions; aquatic and terrestrial habitat, species distributions, and populations; and economic and social conditions as well as the potential future conditions and possible tradeoffs likely to result from a range of possible disturbances and management practices on public lands in the basin. Although the scientific assessment is being conducted for the entire basin, the management decisions that will result from the assessments will be for public lands (USFS and BLM) only.
The goal of the ICBEMP management strategy is to provide management tools to sustain or restore ecosystem integrity and produce desired conditions, uses, products, values, and services over the long term. The intent of the project is to understand the ramifications of management practices or disturbances both in the area subject to the practice or disturbance as well as effects which may be removed, in time and space, from the area. The project objectives are to: C Conduct a broad integrated scientific assessment of the resources within the interior Columbia River basin to characterize and assess landscape, ecosystem, social, and economic processes and functions and describe probable outcomes of various management practices and trends. C Develop an ecosystem management framework that includes principles and processes which may be used in a National Environmental Protection Act (NEPA) process to develop management direction for federal agencies at all levels with the basin. C Write an Eastside Environmental Impact Statement (EIS) proposing a broad array of management alternatives for an area that encompasses ten national forests and portions of four BLM districts in eastern Washington and Oregon ( fig. 1 ). C Write an Upper Columbia River Basin EIS with a similar array of management alternatives for an area that encompasses lands administered by the BLM and USFS in Idaho, western Montana, Wyoming, Utah, and Nevada within the Columbia River Basin ( fig. 1 ). C Conduct a scientific evaluation of issues and alternatives identified through the NEPA scoping process for the Eastside EIS. The ICBEMP is an intense, short term assessment and planning activity used to develop a set of regional implementation management alternatives. These alternatives, derived from basin-wide analyses of regional (1:500,000 and 1:1,000,000 scales) and locally more detailed (1:100,000 scale) data, will form a framework for implementation decisions at the local level. This framework will then be adapted as better data and understanding of the basin are developed. The project will provide a basin-wide, digital data framework that will evolve and improve as higher resolution data become available. All data are being collected in a GIS-compatible format for digital display, analysis, and distribution. Information on the availability of all digital data sets, paper maps, and other reports generated by the ICBEMP can be obtained fig. 1 ). The broad assessment uses information suitable for compilation at a scale of 1:1,000,000.
U.S. Geological Survey involvement
In May, 1994, the USGS approached ICBEMP staff about providing estimates of undiscovered mineral resources to the economic, landscape ecology, and aquatic-riparian assessment staff. In discussions with members of various staff areas, it became apparent that the USGS could also provide geoscientific background information relevant to the assessment of historic, current, and future ecological, economic, and social systems. Within the ICBEMP s tight schedule (7 months from the USGS start date until the information had to be available to the rest of the Science Integration Team), the USGS was able to provide basinwide, integrated, digital information about bedrock lithology, compositional classifications of lithology, potential animal habitat, stream sediment geochemistry, volcanic and earthquake hazards, and mineral resources. The bedrock lithology information is summarized in Johnson and Raines (1995) . The potential animal habitat information is summarized in Frost, Raines, Almquist, and Johnson (1996) . The stream sediment geochemistry is summarized in Raines and Smith (1996) . The digital hazards information was derived from Algermissen, et al (1990) and Hoblitt, Miller, and Scott (1987) . The mineral resources information is summarized in Box and others (1996) ; Bookstrom, Zientek, and others (1996); Zientek and others (1996); and Bookstrom, Raines, and Johnson (1996) . The compositionally classified lithology information is reported Raines and others (1996) . The bedrock lithology, compositionally classified lithology, and potential animal habitat maps were all derived from interpretation of state geologic maps at scales of 1:500,000 to 1:750,000. Johnson and Raines (1995) summarizes the strategy that was used for the rapid analysis of geologic map data using GIS techniques. Considerably more information was identified as potentially useful to the ICBEMP, but integrated digital products could not be provided for the entire study area within the time frame of the assessment.
Data Sources, Processing, and Accuracy
The starting point for the digital geology map of Idaho was a paper copy of the published geologic map (Bond and Wood, 1978) . The characteristics of the source material is summarized in Table 1 . The map was processed in the ARC/INFO GIS of ESRI and based on the results presented in Table 1 table) . These errors are the RMS difference between the scanned latitude-longitude location points from the source material and the calculated locations of these points.
The map was processed digitally, as follows: the source material was scanned, the scanned image was vectorized and topologically structured, the lines and polygons were edited and proofed, attributes were added and proofed, the map was transformed from scanner units to geographic coordinates, and finally, map distortions were removed by rubbersheeting. The initial objective was to obtain a digital representation that, when plotted, would overlay the source material within a line width; the digital version of the map meets this test.
A measure of the geometric accuracy of the source materials (as represented digitally) was obtained by comparing 21 points with known latitudes and longitudes from the source material with calculated locations of these points. The result of this comparison is the registration root-mean-square error (RMS error in Table 1 ). Appendix B contains a detailed breakdown of registration errors for each point. The RMS error on this map (145 meters) is slightly larger than the national standard for 1:500,000-scale topographic base maps (plus or minus 140 meters horizontally), which is probably attributable to the age and condition of the paper source materials.
Each polygon and line on the digital map was assigned attribute information based on the original map explanation. Details of the attributes used and the values which those attributes can contain are given in Appendix A. At least two GIS coverages are required to efficiently represent a geologic map. One coverage (idgeol) contains all of the polygon data and all of the contacts between polygons. To prevent polygons from being dissected by cross-cutting lines, a second coverage (idfaults) is used to contain all of the linework other than contacts (faults, fold axes, etc.) Where the contact between polygons (lithologic units) represents a fault, the identical line (fault/contact) will exist in both coverages. An additional coverage is the geologic point features (idpnt), such as hot springs, that are included on the published map. Appendix B contains detailed documentation of the three coverages which were used to represent the map digitally. There were approximately 100 to 200 tiny polygons on the original map that were either ambiguously attributed or un-attributed on the original published map. These polygons were assigned map-unit attributes by consultation with regional experts and inspection of more detailed maps.
Obtaining Digital Data
To obtain copies of the digital data, do the following:
1.
Download the digital files from the USGS public access World Wide Web site on the Internet. URL = http://wrgis.wr.usgs.gov/docs/geologic/id/idaho.html The World Wide Web site contains the three geologic GIS coverage in Arc/Info Export file format as well as the associated data files and Arc/Info macro programs which are used to plot the map at 1:1,000,000 and 1:2,000,000 scales. Use of this data requires a GIS that is capable of reading Arc/Info Export formatted files and a computer capable of reading UNIX ASCII files. To use these files on a DOS computer, they must be put through a unix-to-dos filter. Or,
2.
Obtain the digital files from the ICBEMP project office. Contact information is given in the section, U.S. Geological Survey involvement, above. Raines and Johnson (1996b) Wyoming: Green and Drouillard (1994) This report is a description of the digital data files only. The data files are available from http://pubs.usgs.gov/of/1994/ofr-94-0425/
Obtaining Paper Maps
Paper copies of the Idaho state geologic map are not available from the USGS. Printed copies of the original published geologic map may be available from the Idaho Geological Survey. Paper copies of the map can also be created by obtaining the digital files as described above, and then creating a plot file in a GIS. 
Time Stratigraphic Symbols used for Formation Names
Because the database tables that are used with the GIS are confined to ASCII characters, the following ASCII character substitutions were used for representing geologic time designators in formation names:
The following General Comments (disclaimers, qualifications): Digitized on contract from a flat paper copy. The contractor, Optronics Specialty Co., used scanning technology and delivered the coverage in digitizer coordinates. The latitude and longitude tics that could be identified on the original were digitized. These tic points were used to rubber sheet the coverage to calculated latitude-longitude points to reduce the distortion of the paper. The latitude and longitude and the transformation report for the points are listed above. 
